21442-003 

POWER WASHER WAND 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to an improved power washer wand and, more particularly, 
to a power washer wand having a configuration that greatly reduces the back pressure exerted on the 
user. 

Discussion of Related Art 
[0003] Power washing, or pressure washing, is commonly used in the maintenance of buildings 
and other exterior surfaces. Power washing is typically performed using a device such as is seen in 
Fig. 1. A power washing machine 100 typically includes a pump 107 connected to a water source 
109, and a wand 1 1 1 which is connected to the pump 107 by a hose 113. The power washer user 
holds the power washer wand 1 1 1 and activates a trigger 1 15 to expel from a nozzle or tip 1 17 a 



highly pressurized water stream against a surface. This highly pressurized water stream is typically 
used to remove dirt, mildew, and other unwanted substances from a surface. 

[0004] One well-known drawback of power washing is the back pressure exerted from the highly 
pressurized water stream to the user. This back pressure has several drawbacks. 

[0005] A first drawback is that the back pressure prevents the user from standing on the ground 
and extending his arms to reach high or distant surfaces. The pressure exerted from the surface and 
through the wand increases exponentially as it extends down a straight line. If a user extends his arm 
to wash a distant surface, the force from the water against the surface to the user's shoulder is much 
greater than, for example, the force from the surface to the user's elbow. Note that the pressure of 
the water stream against the surface may exceed 2000 lb/in 2 and the distance from the surface to the 
user's shoulder (i.e., with arm extended) may exceed 6 feet. Thus, the pressure exerted on the user's 
shoulder may be great. Consequently, the user may need to erect a scaffold or ladder from which 
distant surfaces may be reached without the user extending his arm. This is inconvenient, time 
consuming, and expensive especially if a ladder or scaffold is not readily available. Moreover, this 
is dangerous. The back pressure exerted by the water stream may cause the user to fall from the 
ladder or scaffold. In some cases, some surfaces may not be reached even if a ladder or scaffold is 
used. 

[0006] A second drawback is that the back pressure limits the size of the wand. Because the 
straight length from the surface through a straight line exponentially increases the force on the user, 
a long wand is difficult to operate. Thus, a wand for use with a high pressure nozzle cannot be made 



longer than several feet because the pressure from the surface being power washed to the user's 
elbow (or even to the trigger) is too great for convenient and safe use. Similarly, a wand for use with 
a high pressure nozzle cannot be connected to an extension, again because the forces on the user 
holding the proximal end of the wand/extension combination are too great. 



[0007] As shown in Fig. 1, a typical wand 1 1 1 is connected to the hose 1 1 3 using a conventional 
"quick coupler" 119. If an extended wand was constructed of a number of portions connected using 

^ only conventional quick couplings, the extension would not be safe. This is because the back 

O 

fQ pressure exerted on the couplings would greatly stress the couplings and could result in the extension 

o 

y| breaking during use. This effect make the power washer unwieldy and not easily maneuverable. 

y 

H 1 This results in an inadequate washing of the distant surfaces. Another known wand is a telescopic 

2 

p wand. However, telescopic wands are intended for use only with low pressure nozzles. For 

f w 

rtf 

Py example, a low pressure nozzle may have a 25° "fan out." As seen in Fig. 2A, a tip 117' having a 
fjj large "fan out" distributes the water W along a large area of the surface being cleaned. As a result, 
the pressure against the surface is reduced. At the same time, the effectiveness of the power washer 
to remove unwanted substances from the surface is also reduced. On the other hand, as seen in Fig. 
2B, nozzles having little or no "fan out," such as a 0° nozzle 117", focus all of the water stream's 
pressure on a small area of the surface being cleaned and thus are more effective at removing 
unwanted substances from the surface. For the reasons described above, however, a telescopic wand 
cannot be used practically with a high pressure nozzle. 



[0008] A third drawback is that the back pressure tends to fatigue the user because the user exerts 
energy against this back pressure in order to hold the wand 1 1 1 steady during use. 

3 



[0009] U.S. Patent No. 6,158,677, invented by the present inventor, discloses a power washer 
wand, one embodiment of which is shown in Figs. 3A and 3B. In the embodiment shown in Figs. 
3 A and 3B, a power washer wand 320 has a quick coupling 322 which detachably connects the wand 
to a hose 324. The embodiment of the power washer wand 320 shown in Fig. 3A also has a trigger 
326 of the conventional type. Located between the trigger 326 and the nozzle or tip 328 of this wand 
is a loop or helix 330. Preferably, the loop 330 is located at a position which is slightly proximal 
from the nozzle, such as between several inches to a foot behind the nozzle 328. 

Q 

O [0010] The loop 330 preferably has a turn which brings the water stream back over itself. Most 

m 

£3 

jjj preferably, the turn is 270°. To reduce any problems in handling the power washer wand, it is 

w 

|\ preferable to reduce the diameter of the loop to be as small as possible. Due to current limitations 

a 

P in the fabrication process, the diameter of the loop in a commercial embodiment is approximately 

m 

IU 3 inches. The inventor believes that this loop 330 balances the vector forces caused by the 

ru • 

pressurized water stream against the surface being power washed. 



fU 



[0011] Referring to Fig. 3A, the wand may optionally be provided with a standard swivel joint 332 
(referred to as a universal joint in the previous applications). In the embodiment illustrated in Fig. 
3A, the swivel joint 332 is located proximal to the nozzle 328 and distal to the loop 330. The 
standard swivel joint is a well-known coupling that connects two elements, in this case pipes, 
allowing freedom of movement in at least one plane. This swivel joint 332 therefore permits the 
wand nozzle 328 to be adjusted to a desired angle. The movement of the nozzle is illustrated by the 
dashed lines in Fig. 3 A. It was found that during use of the inventive wand, if the angle between the 
wand nozzle 328 and the surface being washed fell outside of a desired range of angles between 

4 




about 0° and 45° with respect to horizontal, the back pressure was no longer reduced. Thus, the 
swivel joint 332 is provided to maintain the desired range of angles between the wand nozzle 328 
and the surface being washed. 



[0012] A drawback to the power washer wand disclosed in U.S. Patent No. 6,158,677 is the 
expense in producing the loop 330, shown in Fig. 3 A. A commercial embodiment of the loop, 
shown in Fig. 3B, is manufactured in four bending steps. To manufacture the commercial 

jjjj embodiment of the loop shown in Fig. 3 A, a single piece of metal, such as l A inch diameter iron pipe 

O 

pj or steel tubing, or other suitable material, is bent into a loop with a mechanical bend of over 1 80°, 

O 

Ul such as loop 330 as shown in Fig. 3B, which typically requires four bending steps. A die is typically 

N 1 needed for each bend, and each bend involves a separate bending step. The loop 330, illustrated in 

5 
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pj Fig. 3B, comprises a first bend 33 1 which is a 45 ° bend, a second bend 333, which is a semicircular 

m 

jpy bend of approximately 190°, and a third bend 335 which is a 45° bend. The first bend 331 is 
fU typically produced using one die and one bending step. The second bend 333 is typically produced 
using one die and two bending steps. Two bending steps are performed because as noted above, a 
bend of over 180° is difficult to produce. Therefore, a 1 80° bending step is first performed on the 
material, and then the material is adjusted and a further bending step is performed in the material 
resulting in the 190° bend 335. The third bend 335 is produced in the same manner as the first bend, 
using one die and one bending step. Therefore, a commercial embodiment of the loop 330, as 
illustrated in Fig. 3B, is produced using two different dies and four different bending steps. The 
bending steps can be performed, for example, on a Hossfeld Universal® Bender, manufactured by 
Hossfeld Mfg. Co. of Winona, MN. Thus, manufacturing a loop 330 as illustrated in Figs. 3 A and 
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3B, will typically require two different dies and four bending steps. These multiple dies and multiple 
bending steps increase the manufacturing cost of the wand. 



[0013] It is therefore an object of the present invention to provide a power washer wand which 
reduces the back pressure caused by the water stream. 



[0014] It is a further object of the present invention to provide a power washer which may be used 
to reach distant surfaces without the use of a scaffold or ladder. 

O 
O 
£0 

j|j [0015] It is yet a further object of the present invention to provide a power washer wand which 

W 

jjj, may have an extended length without any compromise in nozzle pressure. 



ru 



[0016] It is an even further object of the present invention to provide an improved extended wand. 

[0017] It is still a further object of the present invention to provide a power washer wand which 
is inexpensive to manufacture. 



SUMMARY OF THE INVENTION 

[0018] These and other objects of the present invention are provided by a power washer wand 
having a configuration that balances the forces of the water stream. By balancing these forces, the 
back pressure is greatly reduced. This results in less fatigue for the user and also enables the wand 
to be extended in order to reach high or distant surfaces without the use of a ladder or scaffold. 
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[0019] The wand may preferably include an angle changing coupling, such as a swivel joint, that 
allows the angle between the configuration that balances the forces ("force balancing configuration") 
and the surface being washed to remain substantially constant. The angle changing coupling is 
preferably located at the proximal end of the force balancing configuration, e.g., at or upstream of 
any bend or diversion in the pressurized stream. 

P [0020] In one preferred embodiment, the first "bend" in a force balancing configuration such as a 

O 

(q loop or helix comprises an angle changing coupling and/or a right angle fitting. This reduces the 

o 

U1 number of bending steps performed on a single piece of material, thus being economical to 

W 

^* manufacture. 

P 

m 
m 

ry [0021] In another preferred embodiment, the force balancing configuration is a two-tined, fork- 

b 

Hi shaped divergent configuration in which the tines reconverge at a distal coupling, such as a "Y" 
coupling. Each tine of the "fork" preferably has a bend that is less than 1 80° so that there is no need 
to perform more than one bending step on a single piece of material, and is therefore economical to 
produce. Preferably, the same die may be used to perform the bending steps on both tines. The 
wand may also preferably include an angle changing coupling. In both embodiments, the wand may 
be longer than conventional wands and may be connected to an extension without compromising of 
nozzle pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The present invention is described with reference to the following figures: 
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Fig. 1 illustrates a conventional power washing apparatus; 

Fig. 2A illustrates a power washer nozzle having reduced pressure against a surface due to 
a "fan out"; 

Fig. 2B illustrates a power washer nozzle having no "fan out"; 

Fig. 3 A is a side elevational view of an embodiment of a power washer wand having a loop 
as described in U.S. Patent No. 6,158,677; 

Fig. 3B is an isometric view of the loop of Fig. 3 A; 

Fig. 4A is a side elevational view of a power washer wand according to a first preferred 
embodiment of the present invention; 

Fig. 4B is a side elevational view of the force balancing configuration and nozzle of the 
power washer according to the first preferred embodiment of the present invention wherein the force 
balancing configuration is a loop or helix; 

Fig. 4C is a side elevational view of the force balancing configuration and nozzle of the 
power washer according to the first preferred embodiment of the present invention wherein the force 
balancing configuration is a loop or helix and wherein the first bend comprises a right angle fitting; 

Fig. 5 illustrates a power washer wand according to the first preferred embodiment of the 
present invention wherein the wand has an extended length; 

Fig. 6 is an isometric view of a force balancing configuration and nozzle of a power washer 
wand according to a second preferred embodiment of the present invention where the force balancing 
configuration is a two-tined, fork-shaped configuration; 

Fig. 7 is a top view of a power washer wand according to the second preferred embodiment 
of the present invention wherein the wand has an extended length; 
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Fig. 8A illustrates two portions of a power washer wand extension according to one example 
of a preferred embodiment of the present invention; 

Fig. 8B illustrates a power washer having a wand according to one example of a preferred 
embodiment of the present invention; and 

Fig. 9 illustrates how the present invention may neutralize the force experienced by the user 
due to the weight of the inventive power washer nozzle. 



£ DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

o 

gj, [0023] Figs. 4A and 4B illustrate a first preferred embodiment of a power washer wand 400 

O 

||J according to the present invention. The power washer wand 400 of Figs. 4A and 4B preferably has 

H' a quick coupling 422 which detachably connects the wand 400 to a hose 424 at one end. At the other 

3 

Q 

~ end of the wand 400 is preferably a female coupler 428 for detachably connecting various spray tips 

m 

from which the pressurized water stream is expelled. The power washer 400 also preferably has a 
fU trigger 426 of the conventional type. Located between the trigger 426 and the female coupler 428 
is a force balancing configuration 440. Preferably, the force balancing configuration 440 is located 
at a position which is slightly proximal from the nozzle, such as between several inches to a foot 
behind the nozzle 428. 



[0024] In accordance with this first embodiment of the present invention, the force balancing 
configuration 440 preferably has a turn which brings the water stream back over itself. Most 
preferably, the turn is 270°. The inventor believes that this force balancing configuration 440 
balances the vector forces caused by the pressurized water stream against the surface being power 
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washed. The inventor has found that this embodiment is the most effective in reducing the back 
pressure caused by the water stream and can be easily used to reach and clean distance surfaces. 



[0025] Referring to the embodiment illustrated in Fig. 4A, the wand 400 may also be provided with 
an angle changing coupling 442. The angle changing coupling 442 permits the force balancing 
configuration 440 and female coupler 428 to be adjusted to a desired angle with respect to a surface 
being washed. The angle changing coupling 442 may be a swivel joint, such as a 90° Swivel 
Adapter available from Northern Tool and Equipment of Burnsville, MN, or other suitable deivce. 
The 90° Swivel Adapter is constructed of steel and is able to withstand 10,000 lbs./in 2 of pressure. 
The movement of the nozzle is illustrated by the dashed lines in Fig. 4A. 

[0026] In the embodiment seen in Figs. 4A, 4B, and 4C, the force balancing configuration 440 is 
a loop or helix. A reduction in the number of bending steps in the manufacture of this force 
balancing configuration may be achieved by replacing the first (proximal) bend 441 with an angle 
changing coupling 442, as seen in Fig. 4B, or a right angle fitting 443, as seen in Fig. 4C. The first 
bend 441 and loop 430 shown in Figs. 4B and 4C are analogous to the first bend 33 1 and loop 330 
shown in Fig. 3B, respectively. As noted above, a bend of over 190° typically requires more than 
one bending step to be performed on a single piece of material, and may require the use of more than 
one die to produce the desired bend in a single piece of material. Since in a preferred embodiment, 
the bend in the force balancing configuration 440 is 270°, the angle changing coupling 442 (Fig. 4B) 
or the right angle fitting 443 (Fig. 4C) takes the place of the first bend 441, the manufacturing 
process involves only one bend of less than 190°. The angle changing coupling, which may be a 90° 
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swivel adapter, or the right angle fitting in the place of the proximal bend in the loop has been found 
to be less expensive and easier to produce than machining a 270° bend in a single piece of material. 



[0027] The force balancing configuration 440 may be constructed using conventional materials and 
methods. A preferred embodiment of the configuration 440 may be constructed from conventional 
hydraulic tubing, such as steel hydraulic tubing having a 14" diameter and able to withstand 4,000 
lbs/in 2 pressure, and conventional hydraulic fittings, able tc/ withstand 10,000 lbs/in 2 pressure, and 

produced using conventional processes. These components may be found in plumbing and hardware 

O / 

□ stores. In one commercial embodiment of the inveimon, a standard male coupler 450 detachably 

00 / 

Cjj connects the wand to a hose (seen as reference nunieral 109 in Fig. 1). The male coupler 450 may 
^ be sweat fitted in the conventional manner to/a first length of hydraulic tubing 471. An angle 

s / 

P changing device 442, such as a swivel joint, mfay then be threaded on one end to the length of tubing 

fy / 

fU 471. The swivel joint 442 may be a 90°/ swivel adapter known and used in high pressure fluid 

m 7 

CJ applications. As shown in Fig. 4B, the Swivel joint 442 may then be threaded on a second end to a 
second length of tubing 473. In an alternate embodiment shown in Fig. 4C, the second end of the 
swivel joint may be threaded to a first end of an intermediate short length of tubing 471'. The 
second end of the intermediate/short length of tubing 471 ' may then be threaded into a first end of 
a standard right angle fittingy443. A second end of the right angle fitting 443 may then be threaded 
into a second length of tubing 473. This length of tubing 473 has a bend of preferably 180°. 
Second and third bends( 475, 477, each preferably 45°, are then formed in the length of tubing 473 
to align it with the firist length of tubing 471. The second length of tubing 473 may then be threaded 
into a female coupfler 428. 
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[0028] The force balancing configuration 440, such as the helix shown in Figs. 4A-4C, may also 
be constructed using conventional processes. Typically, a die is used for each bend to be made in 
the material and a separate bending step is employed for each bend. The angle changing coupling 
442, or the right angle fitting 443, comprises the first bend 441 in the force balancing configuration 
440 thereby using only three bending steps to be performed on the material. As noted above, a 
typical loop, having two 45° bends, and a semicircular bend of approximately 190°, may use two 
dies and four bending steps to achieve the desired shape. The force balancing configuration 440 may 
be formed using only two dies and three bending steps. The first bend 473 is preferably 1 80°, which 
may be produced, for example on a Hossfeld Universal® Bender, using one die and one bending 
step. The second and third bends, 475, 477, may be produced using a second die and one bending 
step each. It is therefore economical to produce the force balancing configuration 440 in accordance 
with the present invention. 

[0029] The reduction in back pressure achieved by the inventive wand permits a power washer 
wand 500 having an extended length without compromising nozzle pressure. In Fig. 5, the force 
balancing configuration 540 may be included in an extension wand 552 which may detachably 
connect to a trigger 526 or to the end of a conventional wand (111 in Fig. 1) at one end and to a 
female coupler or nozzle 528 at a second end. The force balancing configuration 540, in accordance 
with a first embodiment of the present invention has an angle changing coupling 542, or right angle 
fitting preferably in conjunction with an angle changing coupling upstream, located at a proximal 
end of the force balancing configuration 540, e.g., at or upstream of any bend or redirection of the 
pressurized stream. This force balancing configuration is analogous to the force balancing 
configuration 440 shown in Figs. 4A-4C. The extension wand 552 may comprise a number of 
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connected portions 554. This extended wand permits a user to reach distant surfaces with a much 
more powerful tip than was previously possible. The present invention may reach surfaces which 
previously could only be reached using a ladder or scaffold and surfaces which may not have been 
accessible even with a ladder or scaffold. 



[0030] Fig. 6 shows another preferred embodiment of the present invention. The power washer 
wand 600 preferably has a male coupler 664 at one end which detachably connects the wand to a 

t hose (seen as reference numeral 109 in Fig. 1). Located at the other end of the wand 600 is 

O 

p preferably a female coupler 668 for detachably connecting various spray tips from which the 

OB 

□ pressurized stream of water is expelled. Located between the male coupler 664 and the female 

hi 

W coupler 668 is a force balancing configuration 669 comprising two branches 66 1 , 663 . The branches 

* 661, 663 are preferably substantially identical in construction and are arranged parallel to one 

O 

RJ 

jy another. The branches 661, 663 are connected to the male coupler 664 preferably by a T-shaped 

h 

□ joint 662, and reconverge at a distal coupling 667, such as a "Y" coupling (sometimes referred to as 

m 

a "double 45° coupler"), connected to the female coupler 668. Preferably, the T-shaped joint 662 is 
an angle changing coupling that permits the force balancing configuration 669 and female coupler 
668 to be adjusted to a desired angle with respect to a surface being washed. The angle changing 
coupling 662 may be a T-shaped swivel joint, such as a Swivel Branch Tee joint available from 
Northern Tool and Equipment of Burnsville, NM, or other suitable device. The Swivel Branch Tee 
joint is constructed of steel and is able to withstand 10,000 lbs./in 2 of pressure. The force balancing 
configuration 669, comprising the branches 661, 663, may be generally fork-shaped with two "tines" 
(branches 661, 663) which diverge from the T-shaped joint 662, which preferably is an angle 
changing coupling, and reconverge at the distal coupling 667, such as a "Y" coupling. The angle 
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changing coupling 662, if present, is preferably located at or upstream of the branches 661, 663; i.e., 
before the pressurized stream is split into two approximately identical components within the 
branches. 

[0031] In a preferred embodiment of the invention, illustrated in Fig. 6, each of the branches 661 , 
663 contains a bend of less than 190°. Preferably, each branch 661, 663 comprises a first bend 671, 
which is preferably a 90° bend, followed by a second bend 673, which is preferably a 45 ° bend. As 
previously mentioned, a bend exceeding 190° may be difficult and expensive to manufacture. 
Because of the placement of the T-shaped joint 662, preferably a Swivel Branch Tee joint, at the 
proximal end of the bend in the branches 661, 663, a bend of over 190° in the material is not 
required. Preferably, the two branches 661, 663 are configured so that the same die may be used to 
perform the bending steps on both branches 661, 663. A first bend 671 is produced using one die 
and one bending step. The second bend 673 is produced using the same die and a second bending 
step. The power washer wand 600 shown in Fig. 6 has therefore been found to be economical to 
manufacture. As previously mentioned, it was found that during use of the inventive wand, if the 
angle between the force balancing configuration 669 and the surface being washed fell outside of a 
desired range of angles between about 0° and 45° with respect to horizontal, the back pressure was 
no longer reduced. Thus, the T-shaped swivel joint 662 is provided to maintain the desired range 
of angles between the force balancing configuration 669 and the surface being washed. 

[0032] In accordance with the embodiment of the present invention shown in Fig. 6, the 
pressurized water stream enters the male coupler 664, is parted into two approximately equal streams 
at the T-shaped swivel joint 662, and flows into the branches 661, 663. The split pressurized water 
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streams are then recombined at the " Y" coupler 667 and a single pressurized water stream is expelled 
from the female coupler 668. The inventor believes the advantages of the present invention may be 
realized because the overall straight length of the forces in the plane of the trigger to the tip are 
interrupted by the vector forces in the force balancing configuration 669. Thus, the force from the 
stream against the surface being washed is exponentially increased only for the distance from the 
surface to the distal portion of the force balancing configuration 669. 



jj, [0033] The inventive force balancing configuration 669 of Fig. 6 may be constructed of 

O 

O conventional materials, much like the force balancing configuration 440 of Figs. 4A and 4B. The 

m 

f2 branches 661, 663 may be conventional hydraulic tubing, such as steel hydraulic tubing having a 1/2" 

"y| 

^ diameter and able to withstand 4,000 lbs/in of pressure, or other suitable material. For example, if 

□ the connected portions of the wand (754 shown in Fig. 7) are constructed of 1/2" diameter hydraulic 

ft? tubing, it is possible to manufacture the branches 661, 663 of hydraulic tubing having a smaller 

m 

■p diameter, e.g., 3/8". The T-shaped joint 662 may also be a Swivel Branch Tee joint, as noted above, 
known and used in high pressure applications. The "Y" coupler 667 may be an oversized " Y" fitting 
made of brass, or other suitable material, which is standard oversized plumbing fitting which may 
be custom built to withstand the high pressure exerted by the water streams. A suitable oversized 
"Y" fitting may be made by using, for example, a 3/4" outside diameter brass "Y"-shaped blank, 
which may be obtained from NIBCO of Elkhart, IN, which is then drilled with a hole to the correct 
diameter for receiving the tubing. The male coupler 664 may be threaded to the T-shaped joint 662 
(or preferably to a T-shaped swivel joint). The branches 661, 663, may then be threaded to the T- 
shaped joint 662. The branches 661, 663 reconverge at, and are sweat fitted to, the "Y" coupling 
667. A relatively short length of tubing 675 is also sweat fitted to the " Y" coupling at one end. The 
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other end of the tubing 675 may then be threaded into the female coupler 668. In a commercial 
embodiment of the present invention, the outside diameter of the force-balancing configuration may 
be approximately 6 inches and the length of the force-balancing configuration may be approximately 
1 1 14 inches long from the proximal tip of the T-shaped joint 662 (preferably a T-shaped swivel 
joint) to the distal tip of the "Y" fitting 667. The force balancing configuration 669 shown in Fig. 6 
may therefore be economically manufactured using generally available materials and known 
methods. 

[0034] It was found during use of the inventive wand that the force balancing configuration 669 
and the location of the angle changing coupling 662, i.e., at or upstream of any parting of the 
pressurized water stream, provided for a stable device with a greatly reduced back pressure. It was 
found that if the angle between the force balancing configuration 669 and the surface being washed 
fell outside of a desired range of angles between about 0° and 45° with respect to horizontal, the 
back pressure was not reduced to a great extent. Thus, the angle changing coupling 662 is provided 
to maintain the desired range of angles between the force balancing configuration 669 and the 
surface being washed. 

[0035] Fig. 7 shows a top view of a power washer wand 700 in accordance with one example of 
a preferred embodiment of the invention. The power washer wand 700 shown in Fig. 7 is similar 
to the power washer wand 500 shown in Fig. 5. The extension wand 752 may detachably connect 
to a trigger (not shown) at one end and to a female coupler 728 at a second end to which spray tips 
or nozzles may detachably connect to expel the pressurized water stream. The extension wand 752 
may also comprise a plurality of connected portions 754. However, in Fig. 7, the wand 700 is 
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provided with the force balancing configuration 769 which is analogous to the configuration 669 
shown in Fig. 6. The force balancing configuration 769 is preferably aligned in the horizontal plane. 
The reduction in back pressure due to the inventive configuration 769 permits a power washer wand 
700 to have an extended length without compromising nozzle pressure. 



• 



[0036] Fig. 8 A illustrates two portions 854', 854" of a power washer wand extension according 
to a preferred embodiment of the present invention. Note that the two portions are connected by 
N- conventional quick couplers 876, 878. In addition, however, each portion 854', 854" is provided 

9 

Q with an external male/female coupler 880, 882. These external couplers preferably have a substantial 

s 

m overlap. The external couplers provide rigidity to the extension as well as align the portions to 

£4 provide a straight conduit for the water stream. These couplers permit a wand of a desired length 

O to be assembled quickly and easily, yet provide a rigid and straight wand. 

ry 
ry 
m 

Q 

[0037] Fig. 8B illustrates a power washer 800 having a wand 820 with a force balancing 
configuration 840 with an angle changing coupling 842 in accordance with a first embodiment of 
the present invention. The wand 820 may also have a configuration 669 as shown in Fig. 6, in 
accordance with a second embodiment of the present invention. 



[0038] The inventive power washer may be attached to a long extension that may reach, for 
example, 15-25 feet away from the user. This allows high or distant surfaces, such as second stories 
of buildings, rooftops, etc. to be easily washed. The inventive wand also permits accurate 
maneuvering of a high pressure tip (such as 2,400 lbs/in 2 at the tip). The inventive power washer 
wand greatly improves on prior known power washer wands. By reducing the back pressure: (1 ) the 
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wand may be extended to increase the reach of the wand; (2) the user may extend his arm in order 
to reach high or distant surfaces; (3) the user operates in greater safety because the user may stand 
on the ground; and (4) the user is less fatigued. The first two advantages permit power washing 
distant areas without the aid of a ladder or a scaffold. By eliminating the scaffold and/or ladder, the 
power washing process becomes significantly less expensive and less time consuming. Even if a 
ladder or scaffold is used, the present invention is safer to use than a conventional wand, due to the 
reduced back pressure. Moreover, by remaining on the ground, rather than on a ladder or scaffold, 
^ the power washing process becomes significantly safer. Also, an extension allows power washing 

b 

p of surfaces which may be inaccessible even when using a ladder or scaffolding to be reached without 

09 

P loss of cleaning pressure. Yet another advantage is that a power washing job which previously had 

in 

p been performed by more than one person may now be performed by a single person. 



fy [0039] It has been found that the power washer wand 400, as shown in Figs. 4A-4C and in 
accordance with the first preferred embodiment of the present invention, is very effective in cleaning 



surfaces, even when the angle of the wand with respect to the surface is greater than 45°. 

[0040] It has also been found that the power washer wand 600, as shown in Fig. 6 and in 
accordance with a second preferred embodiment of the present invention, is very balanced and 
exhibits no torque or rotation during use. It has also been found that this second preferred 
embodiment of the invention is the least expensive and least difficult to produce of the disclosed 
embodiments. 
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[0041] The inventor has also noted that the present invention has the following advantages over 
prior art wands, including the prior known telescopic wands. A power washing job may be 
completed in less time than when using prior art wands. Moreover, the job is done at a higher 
quality than when using prior art wands. This is because the user operates at a distance from the 
surface being cleaned, and this allows the user to view the surface from this distance. Viewing from 
a distance allows the user to be more "critical" of the thoroughness of the work and allows a more 
uniform appearance. Thus, a job may be completed in less time and with better results than 
previously possible with prior art wands. Moreover, ladders and scaffoldings may be avoided. This 
results in further time and money savings as well as greatly increased safety. 

[0042] Fig. 9 illustrates how the present invention may reduce or neutralize the force of the weight 
of the inventive power washer wand experienced by the user. For illustration purposes, Fig. 9 shows 
the embodiment of the power washer wand shown in Fig. 5. When the nozzle is at an angle with the 
surface being cleaned, such as at a 45° angle with respect to a surface over the user's head, the back 
pressure may be reduced due to the forced between the surface, the nozzle and the loop. As seen in 
the example provided in Fig. 9, the horizontal back pressure 900 may reduce the downward force 
902, thus reducing the force experienced by the user due to the weight of the wand. 

[0043] The above describe embodiments of the invention are intended to be illustrative only. 
Numerous alternative embodiments may be devised by those skilled in the art without departing from 
the spirit and scope of the following claims. 
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